Genomics-based approaches to screening carboxylesterase-like genes potentially involved in malathion resistance in oriental migratory locust (Locusta migratoria manilensis).
Previous studies have indicated that increased carboxylesterase (CarE) activity is a major mechanism of malathion resistance in field populations of the oriental migratory locust, Locusta migratoria manilensis (Meyen), in China. The aim of the present study was to screen CarE-like genes from a large locust expressed sequence tag (EST) database and to assess their potential roles in malathion resistance. Twenty-five ESTs derived from different CarE-like genes in the locust EST database were identified, and 12 candidate genes with significantly increased expressions, ranging from 2.6- to 11.6-fold in a field-derived resistant (FR) colony of the locust, were found. These candidate genes were constitutively expressed in all nymph and adult stages, and most of them were predominantly expressed in the gastric caeca and the midgut. Among the 12 genes, two representative genes (LmCarE9 and LmCarE25) were chosen for RNAi followed by malathion bioassay. The nymph mortalities increased from 34.3 to 65.2 and 54.2% respectively after LmCarE9 and LmcarE25 were silenced. These results indicated significant roles of these CarE-like genes in conferring malathion resistance in the locust. Multiple CarE-like genes were involved in malathion resistance in the locust. As validated by RNAi followed by malathion bioassay, LmCarE9 and LmcarE25 played a significant role in conferring malathion resistance.